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PALEONTOLOGY 11 


GEOLOGY 


OF THE 


WATKINS AND ELMIRA QUADRANGLES 


ACCOMPANIED BY A GEOLOGIC MAP 


Die Onn. vM. CLARKE “AND: D7 DANA- LUTHER 


The detailed mapping of this area has been carried out as a con- 
tinuation of the work beginning farther to the west and will be found 
to be a pictorial representation of the upper series of the formations 
likewise shown in detail on the Canandaigua-Naples sheet which 
has but recently been issued. ‘The field traverses for this map have 
been made by D. Dana Luther, in which he has had the help, as field 
assistant, of H. S. Mattimore. An interval remains between the 
area here presented and that covered by the Canandaigua-Naples 
sheet and this is now in process of survey and will be ready for pub- 
lication in the near future. The large scale of these maps has per- 
mitted the delineation of the variations in the formations with very 
great exactitude and the basis of discrimination for these refined 
subdivisions has been both a lithologic and a paleontologic one. 

Experience has taught us that, in this work, which now requires 
patient effort and precise methods, a reliable basis of classification 
can be found in neither of these elements alone and in this entire 
series of maps we have employed the two standards referred to. In 
the determination of the stratigraphic distinctions here represented 
pertaining to the late Devonic, obscurities and perplexities increase 
from Canandaigua lake eastward and they have therefore, on the map 
now presented, been treated with the utmost caution. 
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SUCCESSION OF STRATA 
The following formations are represented on the map: 


fe Chemung sandstone and shale 
Chautauquan 
Prattsburg shale 

High Point sandstone 

West Hill flags and shale 
| Grimes sandstone 
Hatch shale and flags 
Rhinestreet black shale 


Parrish limestone, in the 


Neodevonic 
Senecan | 


Cashaqua shale 
West River shale 


Genundewa limestone 





Raters: shale 


Genesee shale 


The lowest formation exposed within the limits of the northern 
or Watkins quadrangle is the Genesee black slate which outcrops 
slightly at the water’s edge 443 feet A. T., in a low arch on the west 
side of Seneca Jake south of Fir Tree point and 6 miles from the 
head of the lake. Here are about 6 feet of black slaty shale above 
the water level but this is partially covered by the cliff talus. Toward 
the west this formation increases in thickness and is well exposed in 
the ravines along Seneca lake at the north and also along the shores 
of Canandaigua lake. In the Genesee valley it is 90 feet thick but 
from there westward it decreases rapidly and on the shore of Lake 
Erie at the mouth of, Pike creek it is but 12 inches in thickness. 
Eastward from this meridian it decreases in thickness and the forma- 
tion of which it is a member is not recognized beyond Smyrna, Che- 
nango co. The rock is nearly all densely black bituminous shale, 
some layers of which are slightly argillaceous or calcareous and 
lighter colored. Calcareous concretions occur at intervals, usually in 
the lighter beds. | 

Fossils are very rare and none were observed in these outcrops. 
Elsewhere the following species are found to be highly characteristic: 
Liorhynchus qtadricostatus, Orbicnlordeasme 
dénsis, O. minuta, Lineulasspacul ee 
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Genundewa limestone 


This characteristic layer taking its name from exposures on Can- 
andaigua lake is here one foot thick and divided in three uneven 
layers separated by thin shaly seams. It is hard, compact or con- 
cretionary and unevenly impure. The layers are usually separated 
by thin shales, are light bluish gray, sometimes mottled or clouded 
and weather to a brownish gray. At some exposures the limestone 
is principally composed of the minute pteropod Styliola fis- 
surella, and for this reason has been commonly designated as 
the Styliola limestone. 

This stratum emerges from the water of Seneca lake 443 feet 
A. T., 1 mile south of Fir Tree point, rises slightly toward the point 
for one half mile to about 6 feet above the lake level and then 
as slightly descends, disappearing under the water on the north side 
of Fir Tree point. On account of the eastward dip of the strata 
the limestone is covered by water on the east side of the lake. The 
formation is better developed and exposed farther to the west 
specially at Genundewa point and other places on Canandaigua lake ; 
also at Bristol Center and near the foot of Honeoye lake in Ontario 
county; at Mt Morris below the Western New York and Penn- 
sylvania Railroad bridge and at the high cascade in Little Beards 
creek at Moscow and other places in Livingston county. It may be 
traced still farther westward becoming thinner and more compact 
but retaining its peculiar features to the mouth of Pike creek in the 
town of Evans on the shore of Lake Erie. It is not known east of 
Seneca lake. 

Moriossils except Styliola fissurella have been found 
in this rock in this quadrangle but in Ontario and Livingston coun- 
ties it contains a very considerable fauna, which is cited in full in 
Museum bulletin 63 and memoir 6. 


West River shale 


We have elsewhere made note of the fact that in the necessity of 
subdivision for the purpose of more exact correlation of the original 
Genesee slate of Professor Hall it has seemed best to retain that 


name in application to the lower part of the series as exhibited on 
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the Genesee river, for the lower beds are highly bituminous and 
regularly slaty and it was to indicate this bituminous character that 
the rock series was specially and separately designated. Regarding 
the Genundewa limestone as the boundary between the lower and 
upper divisions we have heretofore introduced as the designation 
for the latter the term West River shale. Here these shales are dark 
blue gray, medium hard, slightly calcareous with frequent thin layers 
of black shale. In weathered cliffs the mass has a dull black appear- 
ance. In the exposures on this quadrangle the formation attains a 
thickness of 35 feet. In it, 15 feet above the Genundewa limestone, 
is a concretionary.calcareous layer 10 to 12 inches thick, sufficiently 
compact to appear as a layer of soft gray impure limestone; sym- 
metrical concretions usually small are common in the upper beds. 
This upper calcareous layer was noted by D. F. Lincoln in his survey 
of Seneca county as occurring in Lodi glen. 

Exposures of this West River shale are found only in the cliffs 
along the lake shore on the west side from Rock Stream point south- 
ward for about 3 miles when it dips under the lake. It comes up 
again at the head of the lake and the top is slightly exposed at a 
small culvert on the Northern Central Railroad ¥% mile north of the 
Watkins railroad station and 6 feet above the lake. Except for a 
few insignificant outcrops it is mantled with drift and talus on the 
east side of the lake within this quadrangle but farther north the 
series is shown in the glen at Lodi and at Highland landing. On 
Canandaigua lake it is seen at Woodville and in the ravines at the 
north; also in the bluff at the mouth of the Genesee gorge at Mt 
Morris and at many places westward to Lake Erie. This division, 
like those previously mentioned, is thicker and its characteristic 
structure more highly developed in Ontario and Livingston counties ; 
thence westward it grows thinner but without appreciable change in 
the character of the sediment. 

Fossils are rare in the shales; Liorhynchus multi- 
costa, Chonetes lepidus, Ambocoeliaueaae 
bonata,- Pterochaenia fragilis and Buchwola 
speciosa occasionally appearing. The concretionary limestone 


at the top carries other fossils: Nuculites oblongatus, 


-= 
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Mmeonrema moe, Bactrites aciculum, Manti- 
Mmeetas, pattersoni, Gomphoceras cf.. manes, 
Boaraecotrochus Bivae Ors ors Pleurotomaria 
Sees FP alaceoneilo muta, Atrypa reticularis, 
Semere tes scitulus, Lingula spatulata. 


Cashaqua shale 


In the Naples valley at the base of these very characteristic beds 
there are 45 feet of shales, the larger part of which is black and 
bituminous. They constitute a distinct element in the succession 
there and have been designated as the Middlesex shale. Westward 
from Naples the formation becomes more bituminous and thinner 
and the lighter shales disappear. On the shore of Lake Erie, as 
exposed at the mouth of Pike creek, it is a band of black slaty shale 
6 feet thick. Eastward from the Naples valley in Italy Hollow and 
on the shores of Keuka lake this division becomes less bituminous 
and more argillaceous and on this quadrangle its position is occupied 
by shales having the character of the typical Cashaqua shale at 
Naples and in the Genesee valley. The beds also contain, though in 
very small numbers, the fossils of those shales. The Middlesex 
shales therefore do not appear on this map. 

The Cashaqua shale here attains a total thickness of 207 feet. At 
its base there are about 30 feet of soft argillaceous shale, dark bluish 
gray or olive in color, in which there are a few thin seams of black 
shale and an abundance of small calcareous concretions. Toward 
the top are 2 or 3 layers of evenly bedded bluish gray sandstone 4 to 
10 inches thick. This lower horizon is finely exposed along the lake 
shore and in the rock cut of the Northern Central Railroad, 443 to 
475 feet A. T. between Watkins and Salt Point, where the following 
fossils have been found: Manticoceras sp., Bactrites acicu- 
mame rthocetas sp:, otyliolina fissurella,. Palae- 
ete tibosa Pterotchaenia ~<fragilis,.Para- 
mena rinecoris, Buchiola cf..scabrosa. All these 
fossils are rare. These lower shales are overlain by an arenaceous 
band which, at the lowest rock exposure at the mouth of Watkins 
Glen, is composed of a 5 inch sandstone overlain by 5 inches of dark 
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shale followed by a sandstone I foot, 4 inches thick which is sep- 
arated by a shaly parting from a compact gray sandstone 2 feet, 10 
inches thick. The composition of this sandy band as a whole is 
somewhat variable but the heavy layer can be traced, gradually be- 
coming thinner, from a mile north of Montour Falls on the west 
side of the valley for 10 miles, to the north line of the quadrangle, 
and for 2 miles on the east side near the head of the lake. It is 
quarried on both sides and supplies the building stone for Watkins 
and Montour Falls. A layer of rather soft sandstone next below 
the heaviest stratum in the quarry along the Watkins-Montour Falls 
road on the west side of the valley, 44 mile south of the fair-grounds, 
456 feet. A. T. contained: Palaeoneilo ‘conStpueuas 
Actinopteria cf. eta, Spirifer mesacouuanmem 
Productella’ speciosa, Camarotoéchia =e meee 
Liorhynchus mesatostalis, Orbiculotdeamaw ae 
nifica, Agelacrinitesisp. nov., —P luna lina d.Gisrae 

This is the lowest brachiopod fauna found on this quadrangle and 
it was not observed at this horizon elsewhere. Bands of sandstone 
very similar to this occur at two horizons in the Cashaqua shale at 
Naples but they are not known farther west. Above these sand- 
stones are soft bluish gray, olive and dark shales in thick or thin 
beds with thin sandstones usually blocky, slightly calcareous and 
weathering brown, but with some hard even layers from 3 to Io 
inches thick succeeding each other for about 75 feet to a 2 foot 
sandstone containing large concretions exposed at the top of the 
cascade, % mile north of Montour Falls. Above this layer changes 
in sedimentation are somewhat less frequent, the layers of sand- 
stone or shales being thicker, but the general character of the beds 
remains the same. The shales and sandstones immediately over- 
lying the heavy sandstones below are almost barren, only a few — 
obscure fossils occurring in the clay shales. A layer of dark soft 
shale exposed at the mouth of Havana glen 500 feet A. T. and about 
50 feet above the sandstone contains: Nucula sp.?, Buchiola 
speciosa, Camarotoechia eximia: At 565 feetmoum 
Plumalina plumularia is common in the thin sandstone; 
at 625 feet A. T., in compact: soft shales Ambo co €la ame 
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Mmemata, Cyrtina hamiltonensis, Atrypa retic- 
Metso cptostrophia mucronata, Palaeoneilo 
neta ected me lilata,: Loxonenia “noe, 
Cladochonus sp, Manticoceras pattersoni and a small 
undescribed Diaphorostoma occur. 

In an old quarry at 610 to 648 feet A. T., 44 mile northwest. of 
Montour Falls and in the same horizon at the top of Montour Falls 
and also by the roadside 10 rods farther north, the following species 
Memevianticoceras pattérsoni, Orthoceras cf. 
meemror, otyliolina fissurella, Palaeotrochus 
mereoursor. <buchiola retrostriata, Lunuli- 
Mmememiitenemicardioides, L. sp.r,Schizophoria 
meee ca, spiriter mticronatus posterus,-Lep- 
Seeecophia mucronata, Productella speciosa, 
meeceitymosa, Ambocoelia umbonata, Chon- 
eres Lepidus. 

The thin seam in shaly sandstone at 590 feet A. T. exposed on the 
road from Watkins to Burdett, % mile north of Excelsior glen con- 
Maeeminantostrophia mucronata, Ambocoeélia ™ 
umbonata, St se estan ei Gis aiC-O'S.t aditish Atrypa 
Beemreilatis, FProductella sp, Orthis tioga? and a mass 
of crinoid stems, and a similar layer at 580 feet A. T., 1% mile north- 
west from Glenora contains Orthis impressa?, Chonetes 
Seeds, Vmbocoelia umbonata, Productella 
cf. speciosa, and fragments of other brachiopods and small 
lamellibranchs. It will be noted that these faunules are essentially 
unlike, the lower beds containing species which typify the western 
normal Portage or Naples fauna while the upper beds contain an 
intermingling with some of these species of the brachiopods and 
lamellibranchs of the more eastern or normal Ithaca fauna. 

Distinction between these two faunas will be less clearly marked 
in this region which marks the boundary line of the geographic 
provinces of the two. In regions farther west the brachiopod fauna 
is virtually and almost wholly excluded from these rocks. In the 
valley of Keuka lake the Ithaca fauna makes its appearance in the 
upper part of the Cashaqua beds, and emphasizes the interlocking 
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or dovetailing of the east and west faunas as has been brought out 
in previous discussions of these faunal relations. 

Exposures. The Cashaqua shales are exposed in the Havana glen 
from the lowest outcrop upward for about 150 feet to near the base 
of the Bridal Veil falls. In Montour Falls ravine to the level of the 
first highway ridge; along the road from Montour Falls to Odessa 
up to 650 feet A. T.; in the ravine and quarries 1 mile east of Mon- 
tour Falls; in Watkins Glen for 175 feet from the lowest rock ex- 
posure; in Excelsior glen 1 mile east of Watkins and along the 
road to Burdett to the first forks; the lower beds are shown along 
the Northern Central Railroad from Watkins to Salt point and the 
upper part in Rock Stream and Big Stream gorges to 40 feet below 
the level of the railroad tracks; also at Hector falls and Glen 
Eldredge, from the lake to the highway bridges. The Cashaqua 
shale is conveniently exposed at the following localities west of the 
Seneca lake valley: in ravines and low cliffs along the east and west 
shores of Keuka lake south of Bluff point; in the Belknap gully, Y% 
mile north of Branchport; in Parrish gully and many other ravines 
in the Naples valley ; in Stony Brook glen at Dansville; along Cash- 
aqua creek and the Western New York and Pennsylvania Railroad 
from Sonyea to Tuscarora; in the Genesee river gorge for 2% miles 
south of Mt Morris; in the ravine west of Wyoming; in the ravine 
at Griswold, 6 miles west of Attica; in the bottom and sides of the 
Kighteen Mile creek gorge at North Evans and on Pike creek, % 
mile from Lake Erie. 

Parrish limestone 

We have already applied this name to an impure concretionary 
limestone, which in this region, occurs in nodular layers from 2 to 6 
inches thick, separated by soft blue olive shales. This formation 
can be recognized in but few outcrops on this quadrangle and is not 
yet known east of the Seneca lake valley. It is continuous from 
here westward as far as the Naples valley where it consists of a 
single layer 4 inches in thickness, 50 feet, 8 inches below the top of 
the Cashaqua shale. In Italy hollow the next valley east-of Naples 
it is a compact layer 8 inches thick. In the Belknap gully near 
Branchport it 1s 10 inches thick and 25 feet below the top of the 
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Cashaqua shale. In the Waggoner gully near the village of Poultney 
it is I foot, 6 inches thick in two or three layers and 15 feet below 
the top of the Cashaqua shale. In a small ravine west of Gibson’s 
landing on Keuka lake it is 2 feet, 6 inches thick in four uneven 
nodular layers, separated by shale. The subdivision of the limestone 
into layers and the thinning out of that part of the Cashaqua shale 
above it continues to the Big Stream gorge near the north line of 
this quadrangle, where it is exposed west of and about 50 feet below 
the Northern Central Railroad. Here it consists of seven thin layers 
of concretionary limestone, separated by shale, the entire band hav- 
ing a thickness of 5 feet and it is overlain by the black Rhinestreet 
shale, the intervening light shales having thinned entirely out. The 
horizon is exposed in the Rock Stream gorge, % mile farther 
south but here the layers are less distinct and some of them have 
disappeared. In Glen Eldredge on the east side of the lake 3 miles 
north of Watkins but one layer of limestone appears, though the 
adjoining shales are quite calcareous. In: its western outcrops, 
specially in the Naples valley this rock is singularly profuse in 
goniatites and other cephalopods. It is there more conspicuously 
than here tinted with shades of red and green. The only species 
observed in it on this quadrangle are Buchiola speciosa, 
Mera einostoma natator;, Manticoceras patter- 
Bont, Chonetes lepidus, Lingula sp. The horizon is 
shown not only at the points mentioned but also in the Big Stream 
gorge at 620 feet A.T.; in Watkins, Montour Falls, Havana, 


Eldredge and Excelsior glens at 630 feet A. T. 


Rhinestreet shale 


This is a mass of black compact shale which attains a thickness 
of but 10 to 12 inches. Like the Parrish limestone the formation is 
not known east of the Seneca lake valley. It increases in thickness 
_ toward the west at the average rate of nearly 2 feet a mile and on 
the shore of Lake Erie it is 185 feet thick.“ In the Genesee river 
gorge and westward it carries thin beds of lighter colored shale and 
rows of large septaria. It is exposed at the same points as stated 
for the previous formation. On this quadrangle the Rhinestreet 
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shale is quite barren of fossils, but in the Naples valley it carries 
masses of terrestrial plant remains, annelid teeth and rarely Lin- 
gula ligea;: fish remains have been found in it in some abun- 
dance at Sparta, Livingston co. and near Mt Morris. The lighter 
colored layers in Erie county contain a few of the more common 
species of the Naples fauna. — 


Hatch shale and flag's 


Of this formation, which attains a thickness of 440 feet, the lower 
part is very much like the Cashaqua beds in the character of the 
sedimentation, consisting principally of soft blue or olive argillaceous. | 
shale and thin sandstones that are frequently laminated or schistose. 
There are occasionally thin seams of dark or black shale and some 
layers of sandstone are calcareous and concretionary, while most are 
silicious, light blue gray and hard. These flags are usually smooth 
on the lower surface while the upper is shaly or with wavy lamina- 
tions, a condition characteristic of nearly all the thin sandstones in — 
the Hatch division farther west. The changes from light to dark 
and from hard to soft are generally more pronounced in the upper 
part and in many natural outcrops. The frequent flags projecting 
beyond the soft shales produce a coarsely straticulate appearance. 
In the Naples valley the Hatch shales are 312 feet thick. The lower 
part contains a few fossils common in the Naples fauna but the 
upper part is almost barren except for obscure plant remains. No 
brachiopods have been found in them, in that vicinity or farther west. 

The lower beds of this formation are exposed in Havana glen 
from the Curtain cascade upward; in the Montour Falls ravine 
above the bridge; in Watkins glen above 650 feet A. T.; in the Big 
Stream and Rock Stream ravines west of the Northern Central Rail- 
road; in Glen EIdredge and the Hector falls ravine above the lowest 
highway bridge. The upper portion of the rocks is seen at Odessa 
and along the Lehigh Valley Railroad to the north. 

West of this quadrangle the formation is exposed in the Glen 
brook at Hammondsport and along the dugway road on the east side 
of the head of Keuka lake; at Naples at the foot of Hatch hill and 


in the lower part of the Grimes and Tannery gullies; in the cliffs 
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along the Genesee river between Smoky Hollow and St Helena and 
along the shore of Lake Erie in the vicinity of Silver Creek. 

Fossils are nowhere abundant but they are fairly common in a 
few horizons in the lower part. At 648 feet A. T. on the road from 
Montour Falls to Odessa, Spirifer laevis occurs in a 3 inch 
calcareous sandstone near the bottom of the formation. At about 
the same horizon in Havana glen are Productella speci- 
MPPeeocirnophoria impressa, Atrypa reticu- 
Pereeand Gentronella julia? ;-at 730 feet A. T.‘in soft 
Peteemeveriticoceras pattersoni, Loxonema noe, 
Pegereo yea etinace a; at 772 feet A-T. Manticoceras 
femeee oo ii Otthoceras, Atrypa reticularis, Cyr- 
meeeeaililtonensis, Cladochonus; at 782 feet A. T. 
Mememercocectas pattersoni, Chonetes scitulus, 
Meenodis, £roductella spinulicosta, -Stroph- 
meme truncata, Leptostrophia. mucronata, 
meertet sibumbona, Cladochonus; at 803 feet A.T. 
Mmeprostrophia mttcronata, Chonetes lepidus, 
Schizophoria impressa, Buchiola speciosa, 
Ppeeibeoyeca etinacea and Lunulicardium ‘orna- 
mammemeateodo tee A 1, Manticoceras pattersomi >; at 
about 868 feet A. T., in the Rock Stream ravine, occur Manti- 
Meteerceenattersoni, ~-Probeloceras > lutherr, 
Pmeromeiia see unian®’tiulare: Bactrites, Buchiola 
SPoerasa sf atracarditim doris, Pterochaenia 
Sane micweotylrolina’ fissurélla, Bellerophon 
mecmenis Chonetes scitulus; Lingula‘ cf. spatu- 
lata. In the quarry at Odessa, 1020 feet A.T., Buchiola 
ecto cdient aracarditim? doris, Pterochaenia 
fragilis and Palaeoneilo sp. occur. 

It will be observed from this series of faunas that there are dis- 
tinct oscillations between the western or true Naples fauna and the 
eastern or brachiopod fauna with some slight degree of intermingling 
of the two. For the most part however, here as elsewhere in this 
section, these two faunal elements are clearly distinct. 
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Grimes sandstone 


This formation, which attains a thickness of 75 feet, is an arenace- 
ous band in which the sandstones are from an inch to more than a 
foot in thickness and are separated by thin layers of dark bluish 
gray shales, the greater frequency of the sandstones constituting 
the principal difference so far as structure is concerned. between it 
and the Hatch shales below, as well as from the overlying beds. 
In this quadrangle the formation is nowhere very well defined and 
is much more obscure than farther to the west; consequently the 
thickness here ascribed to it and the limits of the area over which 
it is the surface rock are partly based on data derived from the ex- 
amination of the formation farther west and by tracing it to this 
vicinity. The rocks are exposed in the bed and sides of the Johnson 
Hollow brook 1 mile west of Lower Pine valley, 920 to 960 feet A.T. ; 
at the cascade in the upper part of Watkins Glen, 4 miles west of 
Watkins below the second highway bridge west of the New York 
Central Railroad; the lower part at the top of the bank in the 
Lehigh Valley Railroad cut, 1 mile west of Odessa. At Hammonds- 
port the formation is well shown along the highway on the east side 
at the head of Keuka lake near the top of the hill and in a ravine near 
the corner of the road. In Grimes gully at Naples the sandstones are 
at the crest of the Third falls, and a 4 inch blocky sandstone which is 
one of the lower layers, contains several species of Ithaca brachio- 
pods. This is their first appearance in that section above the Genesee 
shale and the highest species of the Naples fauna occur a few feet 
lower. In the Genesee river gorge the sandstones are in the cliffs 
on the west side of St Helena and come down to the river level at 
the mouth of Wolf creek but no representatives of the Ithaca fauna 
occur in them in that section. Still farther west the sandstones thin 
out and are not easily recognized except at the most favorable ex- 
posures. They are shown in Walnut creek ravine I mile south of 
Silver Creek and in the cliff on the Lake Erie shore between Silver 
_ Creek and Dunkirk. On the Watkins quadrangle in some small old 
quarries in the bed and sides of the Johnson Hollow brook, 1 mile 
west of Lower Pine valley, at 920 feet A. T., the following species 
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occur in the shales and on the lower surface of one of the sandstones: 
Meruitrcocetas patters.oni, Orthoceras sp, Phrag- 
Mita! tatatvoiwr ve. incisim,  Palaeonetilo 
memede Nuculites oblongatus, N: cf. cunei- 
formis, Grammysia sp.?, Buchiola speciosa, Schizo- 
MPiiideariinptessa,- Orthis: tioga,, Chonetes 
Seewlis,, 4. roductella spinulicosta. They are not 
abundant here and were not found at other exposures of this 
horizon. 
West Hill flags and shale 

This divisicn here attains a thickness of 315 feet. Its rocks con- 
sist of numerous thin, uneven flags 2 to 4 inches thick and occa- 
sionally compact even blue sandstones 6 inches to 1 foot, 6 inches 
thick, separated by dark soft bluish gray or olive sandy shales. 
Toward the west as far as the Naples valley brachiopods are com- 
mon in these West Hill flags, specially at an horizon lying 100 to 150 
feet above the Grimes sandstone. 

In a small ravine 1 mile east of Hammondsport a calcareous lens 
in this formation, 1 foot, 6 inches thick and several rods long, is © 
composed almost entirely of brachiopods, amongst which are 
Memedtsce'tioga, Atrypai reticularis, Strop.heo- 
mmr cayutad, opitifer mesacostalis, Cyrtina 
feiarttonensis and Ambocoelia umbonata. ‘It also 
contains a few goniatites and orthoceratites. Brachiopods are 
common at this horizon in the ravine south of the village. At 
Naples where the formation is typically exposed on West Hill, from 
which the name is derived, this fauna with several additional species 
appears at various places but the specimens are very much less 
than toward the east. Goniatites, which also occur in the Cashaqua 
shale below, are occasionally seen but the characteristic lamelli- 
branchs and gastropods of the Naples fauna have not been found in 
this section at so high a horizon. In the Genesee river section and 
farther west the fossils of this horizon are exclusively of the Naples 
fauna, no brachiopods being known therefrom. In the Watkins and 
Elmira quadrangles both shales and sandstones are usually barren 
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but at some exposures they contain brachiopods in large numbers 
and occasionally species of the western Naples fauna. Concretions 
in sandy shale and thin sandstones exposed at 1060 to 1100 feet A. T. 
by the side of the road leading north from Johnson’s hollow, 1 mile 
west of Millport, contain Liorhynchus mesacostalis, 
Atrypatreticularis, Chonetés: detliect tc eee 
ductella ylachrymosa,~ PP. ssspeciosa, momma 
carinata, Ambocoelia,umbonata andeeelmeeoe 
crinus ithacensis. In the bed of the stream, 1 mile west 
of Pine Valley at 1045 feet A. T., are Orthis tiogane@euuee 
pressa, Atrypa reticularis, Spiriferm@ipeeaen 
costalis. At 1030 feet A.T., in the small ravine at the north 
end of the quarry on the east side of Beers hill, 1 mile southwest of 
Pine Valley, a soft layer in the upper part of this formation contains: 
Phragmostoma natator, PP. incisum, (Baer 
speciosa, Pleurotomaria itylus.- The ‘samessieis 
soft shales at 1080 feet A. T., near the floor of the quarry contain 
Manticoceras sp. Phragmostoma natator, Buchwole 
speciosa, Palaeoneilo plana; —Pléurotommaeee 
itylus,.Schizophoria impressa, =P aodincueee 
spinulicosta. In the upper part of the formation in the Pratt 
quarry at Elmira fossils are exceedingly rare, but imperfect speci- 
mens of Manticoceras pattersoni occur in a stratum 
of clayey shale at about 1050 feet A. T. Small fragments are found 
in small layers throughout the formation. 


High Point sandstone 


This formation, which attains a thickness of 85 feet, has some- 
what the character of a very broad lentil with its greatest thickness 
in the meridian of the Genesee river, where it is a homogeneous mass 
of light bluish gray sandstone in layers 3 to 8 feet thick and agere- 
gating 185 feet. It thins out rapidly and becomes softer toward the 
west and is hardly to be recognized on the shores of Lake Erie. It 
contains no brachiopods in or west of the Genesee river section. Its 
thickness also diminishes toward the east and gradually parts of the 
beds become shaly. It may be traced easily for 30 miles from the 
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Genesee river to the west side of the Naples valley where the harder 
layers project at the top of the cliffs at the south end of High Point. 
While the original description of the Portage sandstones on the 
Genesee river by James Hall, in his report on the geology of the 
fourth district, would apply except as to thickness, to most of the 
layers of the sandstone here represented, there are essential differ- 
ences. Not only are the individual layers and the whole formation 
thinner and softer but an extensive calcareous lens in the middle of 
the section at Naples contains 23 species of brachiopods and 9 other 
organisms, none of which belong to the normal Naples fauna but are 
of distinctively later date. These lists have been given in various pub- 
lications more specially in United States Geological Survey bulletin 
16 and State Museum bulletin 63. Toward the east the formation be- 
comes still softer and more unlike the typical section, but as the same 
changes take place in the adjacent beds above and below, it still ap- 
pears as an arenaceous band composed of thin layers of sandstone 
separated by hard blue shale. On these quadrangles some of the 
sandstones are from 1 to 2 feet thick, compact and durable, with the 
characteristic light bluish gray color of the Portage sandstones and 
are quarried extensively in the vicinity of Elmira. At the bottom 
the change from the thin flags and soft shales of the West Hill beds 
is quite well defined but it is more gradual at the top. The forma- 
tion, as here limited, includes the strata up to a horizon where soft 
blocky shales containing many brachiopods appear. 

The rock is exposed on the hill east of Elmira at 1150 to 1200 feet 
A. T. and in the cliffs and quarries on the south side of the Chemung 
river west of Elmira at 1150 to 1200 feet A. T.; in the quarries at the 
mouth of the Latta brook ravine 920 to gs5o0 feet A. T. and the 
Voight quarry % mile farther south at 940 feet A. T.; in the old 
quarry southwest of the station at North Elmira, 930 feet A. T.; in 
the Doane quarry 1 mile east of Horseheads and another 1% mile 
north at 950 feet A. T.; in the quarry near the highway 2 miles north 
of Horseheads, 950 feet A. T. and two hillside quarries 11% miles 
south of Pine Valley, 1080 to 1160 feet A. T. and in a small ravine 
1 mile west of Sullivanville, 1120 to 1200 feet A. T. Calcareous 
lenses are exposed in the Fast hill quarries at Elmira at 1060 feet 
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A. T.; the Doane quarry at 940 feet A. T. and near Sullivanville 
atm SO cect aes, 

In respect to fossils the calcareous lenses which are composed 
wholly of brachiopods are found at several exposures of this forma- 
tion and at different horizons. The shales also contain a few brachio- 
pods and rarely a species which is elsewhere represented in the 
Naples fauna but very few of those which give the High Point 
fauna in the Naples region its distinctive character. The more 


common species are the following: 





Spirifer mesastrialis Hall | Leptostrophia perplana var. nervosa 
Atrypa reticularis Linné Hall 

Productella lachrymosa Hall _ Orthothetes chemungensis Conrad 

P. speciosa Hall _ Tropidoleptus carinatus Conrad 

P. onusta Hall _ Liorhynchus mesacostalis Vanusremne 
P. boydi Hall | Chonetes scitulus Hall 

Schizophoria impressa Hall | Lingula cf. melie Hall | 
Orthis tioga Hall _ Lyriopecten tricostatus Conrad 

O. carinata Hall Grammysia sp. 

Stropheodonta cayuta Hall ' Manticoceras pattersoni Hall 


| Orthoceras cf. -ebryx Hall 


Prattsburg shale 


These are soft olive or bluish shales with thin blocky. sandstones 
and occasional layers of compact blue sandstone. Together they 
attain a thickness of 250 feet. 

In the Genesee river section above the typical Portage sandstones 
are strata to which the above description applies, exposed in the 
ravine at Wiscoy and in ravines on the east side of the river to Long 
Beards riffs, 1 mile south of Fillmore where, in a heavy calcareous 
sandstone the first brachiopods above the Genesee shales are found. 
That is to say, the Long Beards riffs sandstone indicates the earliest 
appearance of the Chemung fauna with Spirifer disjunctus, 
no evidence of the Ithaca fauna being present in that section. This 
Wiscoy shale in the typical locality contains a few species of lamel- 
libranchs and goniatites which are common to the Naples fauna 
below the Portage sandstones. The Wiscoy shale may be traced 
westward to Lake Erie showing but little change in lithologic char- 
acter and fauna, but eastward the fauna is more arenaceous and 
south of Dansville, a distance of 25 miles east from Wiscoy, the 


et eae 
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formation is mainly a laminated sandstone and is here crowded with 


brachiopods. So conspicuous is the development of this formation 
in the region from Dansville eastward, and so profuse and striking 
its development of the Chemung brachiopod fauna that on the map 
of the Naples quadrangle [N. Y. State Mus. Bul. 63] it was deemed 
advisable to apply to it the term Prattsburg sandstone and shale in 
preference to employing here the name Wiscoy, inasmuch as there 
has been this fundamental change in the nature of the fauna. In the 
Cohocton valley near Atlanta, the sandstones are still harder and are 
quarried for flagging and building stone. About Corning it has 
become softer and on the area of this map there is a return to con- 
ditions very similar to those at Wiscoy, so far as lithologic character 
is concerned. 

This rock is exposed in the quarry near Pine City, 1120 feet A. T. 
and in that-1 mile west of the village of Southport, 1080 feet A. T.; 
along Hendy creek, from 1 to 3 miles west of the Chemung river, 
920 to 1180 feet A. T.; in a ravine on the south side of Hawley 
hill, 960 feet A. T. and another 1%4 miles farther west, 1050 to 1200 
feet A. T.; at the south end of the bridge over the Chemung river, 
1¥4 miles southwest from Big Flats at 920 feet A. T. The lower beds 
are shown in a small ravine at 1160 feet A. T. along the first road 
leading north in the Latta brook depression and the upper part a 
mile to the southwest by the side of the road leading from Maby 
hill; also in an old quarry 2 miles east of Horseheads at 1015 feet 
A. T. and in a ravine on the east side of Carr hill at 1150 feet A. T. 
There are field outcrops on the south side of Johnsons Hollow and 
the rocks are also seen in many small ravines on the northern part of 
the Elmira quadrangle. | 

Among the fossils occurring in the shales and sandstones of this 
division are the following: 





Plumalina plumaria Hall |. P. speciosa Hall 

Chonetes scitulus Hall P. hirsuta Hall 

Spirifer mucronatus posterus Hall & | Tropidoleptus carinatus Conrad 
Clarke | Liorhynchus mesacostalis Vanuxem 

Sp. mesastrialis Hall | L. multicosta Hall 

Sp. mesacostalis Hall | Atrypa reticularis Linné 

Productella lachrymosa Hall A. hystrix Hall 
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Orthis impressa Hall 

O. tioga Hall 

O. carinata Hall 
Stropheodonta cayuta Hall 
S. inequistriata Hall 

S. demissa Conrad 

S. perplana var. nervosa Hall 
Athyris polita Hall 
Orthothetes chemungensis Conrad 
Camarotoechia eximia Hall 
C. cf. tethys Hall 
Orbiculoidea sp. 

Ambocoelia umbonata gregaria Hall 
Lingula punctata Hall 

L. spatulata Hall 

L. cf. nuda Hall 

Leptodesma potens Hall 

. maclurii Hall 

L. billingsi Hall 

L. robustum Hall 

L. lichas Hall 

L. spinigerum Hall 

1: 

Lc 

1 


en 


. disparile Hall 
. matheri Hall 
eptodomus interplicatus Clarke 








Paleoneilo filosa Hall 

P. constricta Conrad 

P. bisulcata Hall 

P. cf. maxima Hall 

Lyriopecten tricostatus Vanuxem 
Pterinopecten imbecilis Hall 

P. strictus Hall 

Macrodon chemungensis Hall 
Aviculopecten cancellatus Hall 
Avicula sp.? 

Modiomorpha subalata Hall 
Mytilarca carinata Hall 

M. umbonata Hall 

Grammysia circularis Hall 
Nucula sp.? 

Sphenotus clavulus Hall 
Conocardium sp.? 

Schizodus chemungensis Hall 
Spathella sp.? 

Cypricardella bellistriatus Conrad 
Glossites cf. subtenuis Hall 
Manticoceras pattersoni Hall 
Orthoceras bebryx var. cayuga Hall 
Phacops rana Green 


Chemung sandstones 


The term Chemung has been applied with such a breadth of mean- 
ing in New York stratigraphy that faunally and stratigraphically it 
no longer meets the requirements of precise expression. The forma- 
tion has been, in a general and vague way, regarded as that mass 
of arenaceous deposits lying above the Portage of western New 
York and the Ithaca of central New York, from which there is, as 
is now known, a transition lithologically so gradual as to make a 
separation a pure convention. In respect to fauna the “ Chemung 
group” has been commonly regarded as well defined by the pres- 
ence of a notable series of species specially brachiopods, lamelli- 
branchs and dictyosponges, all of which have been in a way regarded 
as centered about the species Spirifer disjunctus and the 
horizon, as a whole, including a thickness of from 1000 to 1500 feet 
of strata, regarded as the horizon of Spirifer disjunctus. 
This conception, as we have heretofore explained, is misleading, 


vague and inaccurate. The horizon of Spirifer disjunctus 


— Se Saree 
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follows close on the change from the Naples fauna in western New 
York at a high altitude above the base of the Portage formation. 
In central New York there is no such change but the gradation from 
the Ithaca fauna out of the Hamilton fauna upward into the asso- 
ciation which carries species elsewhere concurrent with Sp. dis- 
junctus is very easy and it is extremely difficult to draw a divi- 
sion plane atywhere except on the basis of refined distinctions into 
successive faunules. Spirifer di sj unctus in this eastern 
region did not appear till this period of “ Chemung” deposition was 
well nigh over. For a precise use of this term Chemung therefore 
we are thrown back on the original employment of the name and 
we here cite the explanation of the term as first used by Professor 
Hall, taken from the third report on the fourth geological district, 


1839, pages 322-24. 


Chemung group. The tops of the hills and high grounds in the 
towns of Erin, Veteran, and Catlin, display a group of rocks and 
fossils very distinct from those last described. The essential differ- 
ence is the lithological characters of the sandstone of this group in 
the absence of argillaceous matter in most of the layers, these being 
nearly a pure silicious rock, harsh to the touch, and generally of a 
porous texture; while still a large proportion of the mass consists of 
compact shales and argillaceous sandstones of a softer texture than 
those below. The surface of the sandstone layers is rough, while 
those below are smooth and glossy, and being never rippled, prove 
that the rocks were deposited in a quiet sea. 

A great variety of beautiful and characteristic fossils occur in the 
sandstone as well as the shale; many different from those of the 
group below, while several species exist in both. The principal ones 
are a species of Delthyris, the shell on each side extending into a 
wing, (D. alata ?) a Leptaena, Orthis, and a species of Avicula 
or Pterinea, ribbed like the common Pecten; besides several others 
of genera and species not before seen in the upper rocks. 

The most northern extension of this group appears on the top 
of Buck mountain, near Millport, and on the high ground farther 
west; whence it is traced in the same direction to the valley of Port 
creek, on the western boundary of the county. . The same rocks are 
found on the hills in Erin, and loose masses from above are scattered 
through all the low grounds hence to the Chemung river. 

At about the latitude of Horseheads, in the northern part of the 
towns of Elmira, and Big Flats, this lower portion of the Chemung 
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group approaches nearly to the level of the valley. At Maybee's 
quarry, a mile and.a half east of Horseheads, the rocks are quarried 
for the sandstone which is used for flagging, step stones, etc. ‘hese 
layers are highly silicious and compact; and sometimes contain a 
few fossils. They alternate with thick masses of shale; often several 
layers of the former separated by thin seams of the latter; and again, 
a thick mass of shale containing little silex and no sandstone. A 
similar quarry has been opened by Mr Tuilegar, 4 or 5 miles east 
of Elmira; and here the layers are very uniform, from 4 inch to 2 
inches thick, and dividing by the vertical joints into slabs from 6 
inches to 2 or 3 feet wide, and from 4 to 6 feet long. The sand- 
stone contains a few species of Orthis, but the greater proportion of 
the fossils are found in the shale. Wisner’s quarry is near the junc- 
tion of this group, with the Ithaca group below, or rather in the 
upper part of the latter, which appears at this point, the rocks rising 
southward from Horseheads to the Chemung river. 

The rocks of this group, containing an abundance of fossils, occur 
on a small creek coming into the Chemung valley from the north- 
west, and also on the Sing Sing creek, passing through the Big Flats. 
On the south side of the Chemung river, in Southport, the banks of 
the valley exhibit the rocks of this group with their peculiar fossils. 

Between Elmira and Chemung they are seen at numerous points 
but nowhere in the county so well as at the Chemung upper narrows, 
about 11 miles below Elmira. Here the excavation for the road 
along the margin of the river has exposed more than 100 feet 
of rocks, containing abundance of the characteristic fossils, and in 
their greatest beauty and perfection. At a certain point in the mass 
exposed, we find a peculiar coralline fossil, confined to a thin stratum, 
and extending along the whole distance of the exposed rocks ; it has 
also been found at other localities. 

The mountain above the rocks exposed, at Chemung narrows, rises 
- 400 to 500 feet, and is probably capped, as some of the hills in the 
neighborhood, by the conglomerate, which is the limit of the Che- 
mung group upward. Farther south, near Tioga point, rocks of the 
same group occur in the bank from 100 to 200 feet above the river, 
and some of the sandstone layers are 3 to 4 feet thick, and highly 
silicious. I was informed that on the top of the hill the conglom- 
erate is quarried for use on some of the public works below Tioga 
point. | 

At the Chemung upper narrows, and at several other localities 
there occurs in this group a stratum-of concretionary sandstone of 
a peculiar character. In a few instances only are the concretions 
perfectly formed, but generally have one side imperfect, with a solid. 
nucleus partially surrounded with concentric laminae, which easily 
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separate from each other; these are used for water vessels, &c., the 
concavity being often so great as to contain several gallons. 

In the valley of Cayuta creek the group is exposed in a ravine 
3 miles north of Factoryville, where fine flagstones could easily 
be obtained. In the north part of Barton are great numbers of loose 
masses containing the fossils of this group, probably washed down 
from the tops of the hills in the vicinity. 


It will be seen that the definition of this formation is derived from 
the very region we have here under consideration and embraces those 
rocks to which we are now applying the term in the original and 
restricted meaning. On the Elmira quadrangle these rocks have 


a thickness of 800 feet. They are light and dark shales and light 


blue gray silicious sandstones in thin and thick beds. The sandstones 
are compact or schistose or may have thin wavy laminations. Large 
burls with the appearance of having been rolled while soft are com- 
mon in the lower beds and the sandstones are frequently lentils that 
have but small extent. Some of the sandstones and shales in the 
upper part are ferruginous and when barren take on a brick red color. 
At 1720 feet A. T., on Ashland hill, is a thin layer of conglomerate 
and traces of it also appear in the vicinity of Seely creek. Calcareous 
lenses are very common and some of them in the middle part 
of the formation are composed principally of Leptostrophia 
perplana var. nervosa in very large individuals and these 
lenses may be from 1 to 2 feet thick and extend for many rods. The 
burls sometimes contain layers of fossils bent to conform to the 
shape of the concretion. At the base of this formation is a bed of 
black shale in a crumpled condition, as exposed 1 mile west of Pine 
City, overlain by uneven calcareous sandstones with calcareous lenses 


_and 100 feet higher an old quarry shows a compact light gray sand- 
.stone with masses of fossils and Io feet thick. 


Exposures of this formation are seen in numerous roadside out- 
crops in the southern and western parts of the quadrangle and 
in a few quarries and ravines. Some of the more favorable ex- 
posures are in the higher quarries at Rosstown I120 to 1300 feet 
A. T.; along a branch of Seely creek, 114 miles northwest of Pine 


City at 1100 to 1200 feet A. T.; by the side of a road leading north 
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from Mudlick creek, 2 miles west of Seely creek at 1200 feet A. T.; 
in a quarry on Hawley hill, 3 miles west of Elmira, 1700 feet A. T. 
and a roadside outcrop I mile west, 1450 to 1700 feet A. T.; at 1100 
tc 1200 feet A. T., along the road leading from the flats 1 mile 
southwest of East Corning southward over the hill near the west 
line of the quadrangle. 

The lower part of this zone is highly fossiliferous and both sand- 
stones and shales in many places are crowded with large brachio- 
pods and finely preserved lamellibranchs, for the most part of the 
same species as those in the division below. 

Fossils are less abundant in the upper part above the horizon of 
the conglomerate but are still quite common and mostly of the same 


species as below. The following species have been observed: 


Chonetes scitulus Hall 

C. coronatus Conrad 

Spirifer mesacostalis Hall 

So: cj. eziczac 1 all 

Sp. marcyi Hall var. 

Sp. mucronatus posterus 
Clarke 

Sp. disjunctus Sowerby 

Productella lachrymosa Hall 

P. onusta Hall 

P. hystricula Hall 

Liorhynchus mesacostalis Vanuxem 

L. globuliformis Vanuxem 

Atrypa reticularis Linné 

A. spinosa. Hall 

Orthis impressa Hall 

O. tioga Hall 

O. carinata Hall 

Stropheodonta cayuta Hall 

S. perplana var. nervosa Hall 

S. mucronata Conrad 

Athyris polita Hall 

Orthothetes chemungensis Conrad 

Camarotoechia eximia Hall 

C. cf. tethys Hall 

C. contracta Hall 

Ambocoelia umbonata Conrad 

Leptodesma longispinum Hall 

L. sociale Hall 

L. billingsi Hall 

L. shumardi Hall 


Hall & 








L. spinigerum Hall 


‘L. agassizi Hall 


L. disparile Hall 

L. matheri Hall 

Palaeoneilo filosa Hall 

P. constricta Conrad 

P. elongata Hall 

P. emarginata Hall 
Actinopteria cf. theta Hal 
Lyriopecten tricostatus Vanuxem 
P. priamus Hall 

Microdon sp.? 

M. cf. gregarius Hall 
Liopteria chemungensis Hall 
Modiomorpha subalata Conrad 
Macrodon chemungensis Hall 
Mytilarca simplex Hall 
Grammysia sp.? 

Sphenotus clavulus Hall 
Pterinea chemungensis Conrad 
Psp? 

Schizodus oblatus Hall 

S. chemungensis Hall 
Spathella typica Hall 
Cypricardinia indenta Conrad 
Edmondia subovata Hall 
Orthoceras sp.? 

Pleurotomaria itys Conrad var. 


| Streptelasma sp. 


Hydnoceras nodosum Conrad 
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UNDULATIONS 


The aggregate thickness of geologic formations and parts of 
formations represented on the map of the Watkins and Elmira quad- 
rangles is approximately 2244 feet, of which 1443 feet is by reason 
of the difference in elevation between the Genesee black shale ex- 
posed at the level of Seneca lake 443 feet A. T. on the south side 
of Fir Tree point, and the top of the hill near the south line of the 
Elmira quadrangle in the southeast corner of the town of Southport, 
and 8o1 feet is due to the southern dip of the strata between those 
points, an average of 24% feet a mile. 

From Fir Tree point the dip is toward the north and the average 
southern dip from the north line of the Watkins quadrangle to the 
south line of the Elmira quadrangle is 21 feet a mile. 

This dip, however, is not constant. The heavy sandstones exposed 
in the quarries and ravines on the east side of the valley from Elmira 
to Horseheads and on the west side to Pine Valley, and the thick 


layer of similar character exposed on the west side almost continu- 


ously from a mile north of Montour Falls to the north line of the 


quadrangle, show the undulations to advantage. 

From the southeast corner of the quadrangle the strata rise toward 
the north at an average rate of 60 feet a mile for about 6 miles to a 
point near the bend in the Chemung river east of Elmira. 

At the south end of the Pratt shale quarry, Elmira, the dip is 26 
feet a mile north. In the large quarries on the hill east of Elmira it 
varies from 150 to 200 feet a mile north. 

In the Voight quarry 2 miles farther north it is 52 feet a mile 

north, and at the mouth of Latta brook, 43 feet a mile north. 
' The bottom of the synclinal is reached not far from the latitude 
of Horseheads, the quarry 1 mile north of the village, and the shale 
quarry %4 mile farther north showing no north or south dip while 
in the old quarry 2 miles north of Horseheads there is an elevation 
toward the north at the rate of about 150 feet a mile, and another 
quarry 2 miles farther north and other smaller outcrops show this 
southern dip is continued to the vicinity of Muillport. 

From Millport to a mile north of Montour Falls the dip seems to 
be 20 to 25 feet a mile south. 
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Along the road leading from Watkins to Montour Falls on the 
west side, there appears a,mile north of the latter place, a compact — 
sandstone 2 feet 4 inches thick, abundantly exposed toward the 
north, that is the most prominent feature in the stratigraphy of the 
lower rocks of this quadrangle. 

At the south end of the exposure it is 450 feet A. T. and nearly 
level, but it soon rises toward the north and at the mouth of Watkins 
glen it is exposed at 480 feet A.T. The top of the anticline is reached 
about opposite the railroad station at Watkins at 490 feet A. T. 

Thence northward it descends rapidly and disappears under the 
water of the lake 14 mile north of Salt point; after sinking to about 
25 feet below the lake level it rises again and emerges on the south 
side of Corbett point and continues to rise to Fir Tree point where 
it is 72 feet above the lake; thence it descends and reaches the lake 
level again near the north line of the quadrangle. There is an 
eastern dip of about 25 feet to the east side of the lake and the undu- 
lations are not so apparent except for 2 or 3 miles at the head, the 
strata farther north being covered to a large extent. 

In the vicinity of Elmira there is a strong western dip. In the 
quarry at Pine City it is at the rate of 25 feet a mile, in the quarry 
1% miles west of Southport, 130 feet a mile, and about the same 
at the south end of the bridge over the Chemung river 2 miles south- 
west of Big Flats. At the mouth of Latta brook ravine it is 22 feet 
amile. In the shale quarry 1 mile northeast of Horseheads the strata 


descends toward the west at the rate of 75 feet a mile. 
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Actinopteria cf, eta, 8*. 
cf. theta, 24°. 
Agelacrinites sp. nov., 8. 
Ambocoelia umbonata, 6°, 8°-9', 9%, 
Do. 15, 107, -24". 
gregaria, 20°. 
Athyris polita, 20°, 24°. 
Atrypa hystrix, 109°. 
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moet 10; 19°, 24°, 
spinosa, 24", 


pAvicula sp., 20°. 


Aviculopecten cancellatus, 20%. 
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Bellerophon koeneni, 13". 
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Camarotoechia contracta, 24°. 
eximia, 8’, 8°, 20°, 24°. 
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Gomphoceras cf, manes, 7’, 

Grammysia sp., 15’, 18°, 24". 
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Leptodomus interplicatus, 20°. 
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Ty. 
3 6 
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Lincoln, D. F., cited, 6*. 
Bingwia. spy 11. 
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cf. melie, 18%. 
cf, nuda, 20%. 
punctata, 20°. 
Spatiulata, 4°).7°.¢33',v20 « 
Liopteria chemungensis, 24". 


28 NEW YORK STATE MUSEUM 


Liorhynchus globuliformis, 24°. 
mesacostalis, 8*, 16°, 18*, 19°, 24°. 
multicosta, 6°, 19°. 
quadricostatus, 4°. 

Loxonema noe, 7’, 9’, 13°. 

Lunulicardium sp. ?, 9% 
hemicardioides, 9°. 
ornatum, 13°. 

Luther, D. Dana, field traverses by, 


ae 
Lyriopecten tricostatus, 18%, 207, 24°. 


Macrodon chemungensis, 20°, 24”. 
Manticoceras sp., 7°, 16°. 
pattersoni, 7’, 9°, 9°, 11°, 
753" 1h wiO if 20 
Mattimore, H. S., assistance from, 
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Microdon sp. ?, 24°. 
cf. gregarius, 24°. 
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simplex, 24". 
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Nucula sp., 8’, 20°. 
Nuculites cf. cuneiformis, 157. 
oblongatus, 6°, 15°. 


Orbiculoidea sp., 20°. 

lodensis, 4°. 

magnifica, 8°. 

minuta, 4°. 
Orthis carinata, 16°, 18°, 20°, 24". 

impressa, 9°, 16°, 20°, 24”. 

{OSa; 0° Tey IS 7-10." 1s-620 Ae 
Orthoceras, 13*. 

Sh, 70 154924. 

bebryx, 18. 

var, cayuga, 20°. 
pacator, 9°. 


Orthothetes chemungensis, 18*, 20’, 
8 


24. 
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Palaeoneilo sp., 13°. 

bisulcata, 20°. 

constricta, 8*, 9°, 20°, 24°. 

elongata, 24°. 

emarginata, 24°. 

filosa; ¥7,+15*, 20°, 24, 


Palaeoneilo 
cf-slameliatanos 


cf. maxima, 20°. 
muta, 7”. 
plana, 16°. 
priamus, 24° 
Palaeotrochus praecursor, 7’, 9°. 
Paracardium doris, 7%, 19903 
Parrish limestone, 10'-11". 
Phacops rana, 20°. 
Phragmostoma incisum, 15”, 16°. 
natator, 11°, 157.10, 48oe 
Pleurotomaria itylus, 7*, 16°. 
itys var., 24°. 
Plumalina densa, 8°. 
plumularia, 8’, 10°. 
Prattsburg shale, 18°-20°. 
Probeloceras lutheri, 13° 
Productella sp., 9°. 
boydi, 18%. 
hirsuta, 19°. 
hystricula, 24°. 
lachrymosa, 9*, 16’, 18%, 19°, 24°. 
onusta, 18%, 24° 
speciosa, 8", 9%, 9', 135,104 to stoe 
spinulicosta, 13‘, 15°, 16° 
Pterinea sp. ?, 24°. 
chemungensis, 24°. 
Pterinopecten imbecilis, 20%. 
strictus, 20’. 
Pterochaenia fragilis, 6°, 7°, 137, 13°. 


Rhinestreet shale, 11°-12. 


Schizodus chemungensis, 20‘, 24°. 
oblatus, 24°. 

Schizophoria impressa, 9‘, 13 
Te) 1G lee 

Spathella sp. ?, 204. 
typica, 24°. 

Sphenotus clavulus, 20‘, 24". 

Spirifer disjunctus, 18*, 20°-21*, 24°. 
laevis, 13%. 
marcyi var., 24°. 
mesacostalis, 8°, o°, 15% 10, 108 

24°, 

mesastrialis, 18°, 19°. 
mucronatus posterus, 9‘, 19°, 24°. 
subumbona, 13°. 
cf. ziczac, 24°, 


8 5 
’ 13, 


| Streptelasma sp., 24°. 
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Strophalosia truncata, 13°. 
Stropheodonta cayuta, 15°, 18°, 20°, 
2a" 

demissa, 20°. 

inequistriata, 20°. 

mucronata, 24°. 

perplana var. nervosa, 20’, 24". 
movie a fissurella, 5°, 7°, 9°, 13°. 
Styliola limestone, 5°. 


Taxocrinus ithacensis, 16°. 
Tornoceras uniangulare, 13". 
Tropidoleptus carinatus, 18%, 19°. 


Undulations, 257-26". 
West Hill flags and shales, 15*-16". 


West River shale, 5°-7’. 
Wiscoy shale, 18’. 
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—Paropsonema She eae a Peculiar Echinoderm from the Intumescens-zone (Portage 
Beds) of Western New Y 
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Simpson, G: B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 

Loomis, F: B. Siluric Fungi from Western New York. 


Pas (42) Ruedemann, Rudolf. Hudson River Beds near Albany and their 
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Pa4 (45) Grabau, A. W. Geology and Paleontology of Niagara Falls and 
Vicinity. 286p. il. 1i8pl. map. Ap. 1901. 65c; cloth, 9oc. 
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78p. map. June 1904. 25¢. 
Pa8 (65) —— Catalogue of Type Specimens of Paleozoic Fossils in the New 
York State Museum. 848p. May 1903. $1.20, cloth. 
Pad Se — Report of the State Paleontologist 1902. 4064p. 52pl. 8 maps. 
Nov. 1903. $1, cloth. 
Pal0 (80) —— Report of the State Paleontologist 1903. 3096p. 2o0pl. map. 
Feb. 1905. S85c, cloth. 
Pali (81) —— & Luther, D. D. Watkins and Elmira Quadrangles.  32p. 
map. Mar. 1905. 25¢. 
Pal2 (82) —— Geologic Map of the Tully Quadrangle. Jn press. 


Grabau, A. W. Guide to the Geology and Paleontology of the Schoharie 
Region. In preparation. 

Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy Formations 
of Champlain Basin. In preparation. 


Zoology, Zl (1) Marshall, W: B. Preliminary List of New York Unioni- 
dae. 20p. Mar. 1892. Sc. 

Z2 te — Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 

p. ipl. Aug. 1890. oc. ~ 

Z3 (29) Miller, G. S. jr. Preliminary List of New York Mammals. 12,4p. 

. Oct. 1899. I5c. 

Z4 (33) Farr, M.S. Check List of New York Birds. 224p. Ap. 1900. 25¢c. 

Z5 (38) Miller, G. S. jr. Key to the Land Mammals of Northeastern North 
America. 106p. Oct. 1900. T5c. 

Z6 (40) Simpson, G: B. Anatomy and Physiology of Polygyra albolabris 
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Oct. I90I. 25¢. 

Z7 (43) Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 
2pl. map. Ap. IQOI. JOC. 
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30p. 4pl. Sep. 1903. Joc. 

Letson, Elizabeth J. Catalogue of New York Mollusca. In press. 

Eaton, E. H. Birds of New York. In preparation. 
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Entomology. Enl (5) Lintner, J. A. White Grub of the May Beetle. 32p. 
il. Nov. 1888. Joc. 

En2 (6) —— Cut-worms. 36p. il. Nov. 1888. oc. 

En8 (13) —— San José Scale: and Some Destructive Insects of New York 
State. 5S4p. 7pl. Ap. 18905. I5c. 

En4 (20) Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. 5pl. 
June 1808. 5c. 
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Bo2 (8) —— Boleti of the United States. 96p. Sep. 1880. [oc]. 

Bo3 (25) Report of the State Botanist 1898. 76p. spl. Oct. 1899. 
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Bo6 (67) —— Report of the State Botanist 1902. 1096p. 5pl. May 1903. 
50¢. 

Bo? (75) —— Report of the State Botanist 1903. 7op. 4pl. 1904. 4o¢. 


— Report of the State Botanist 1904. In press. 


Archeology. Arl (16) Beauchamp, W: M. Aboriginal Chipped Stone Im- 
plements of New York. 86p. 23pl. Oct. 1897. 25c. 


Ar2 (18) —— Polished Stone Articles used by the New York Aborigines. 
1o4p. 35pl. Nov. 1897. 25c. . 

Ar3 (22) —— Earthenware of the New York Aborigines. 78p. 33pl. Oct. 
1898. 25c. 

Ar4 (32) —— Aboriginal Occupation of New York. troop. 16pl. 2 maps. 
Mar. 1900. 30¢. 

Ar5 foal — Wampum and Shell Articles used by New York Indians. 

Bpacspl.. Mar. 19001. 30c. 
Ar6 ian — Horn and Bone Implements of the New York Indians. rrap. 


43pl. Mar. 1902. 30c. 
Ar? 45) —Metallic Implements of the New York Indians. g4p. 38pl. 


June 1902. 25¢. 

Ar8 (73) —— Metallic Ornaments of the New York Indians. 122p. 37pl. 
Dec. 1903. 30c. 

Ar9 (78) —— History of the New York Iroquois. 340p. 17pl. map. Feb. 


1905. 75c, cloth. 

— Perch Lake Mounds. Jn press. 

Aboriginal Use of Wood in New York. In press. 

Miscellaneous. Ms1 (62) Merrill, F: J. H. Directory of Natural History 
Museums in United States and Canada. 236p. Ap. 1903. 30¢. 

Ms2 (66) Ellis, .Zary. Index to Publications of the New York State Nat- 
ural History Survey and New York State Museum 1837-1902. 418p. 
June 1903. 75¢, cloth. 

Museum memoirs 1880-date. Q. 

1 Beecher, C: E. & Clarke, J: M. Development of some Silurian Brachi- 
opoda. g6p. 8pl. Oct. 1889. Out of print. 

2 Hall, James & Clarke, J: M. Paleozoic Reticulate Sponges. 35op. il. 7opl. 
1898. $1, cloth. 

3 Clarke, J: M. The Oriskany Fauna of Becraft Mountain, Columbia Co. 
Mey rtzop. opl, Oct. 1900. Soc. 

4 Peck, C: H. N. Y. Edible Fungi, 1895-99. 1106p. 25pl. Nov. 1900. 75c. 


This includes revised descriptions and illustrations of fungi reported in the 49th, srst and sed 
reports of the state botanist. 


5 Clarke, J: M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 
New York State. 1906p. 21pl. July 1903. $1.50, cloth. 
6 —— Naples Fauna in Western New York. 268p. 26pl. map. $2, cloth. 
7@ Ruedemann, Rudolf. Graptolites of New York. Pt 1 Graptolites of the 
Lower Beds. 350p. 17pl. Feb. 1905. $1.50, cloth. 
Felt, E. P. Insects Affecting Park and Woodland Trees. J press. 
Clarke, J: M. Early Devonic of Eastern New York. In preparation. 
Natural history of New York. 3ov. il. pl. maps. Q. Albany 1842-94. 
DIVISION I zooLoGY. De Kay, James E. Zoology of New York; or, The 
New York Fauna; comprising detailed descriptions of all the animals 
hitherto observed within the State of New York with brief notices of 
those occasionally found near its borders, and accompanied by appropri- 
ate illustrations. 5v. il. pl. maps. sq. Q. Albany 1842-44. Out of print. 
Historical introduction to the series by Gov. W: H. Seward. 178p. 
v.1 ptr Mammalia. 13t146p. 33pl. 1842. 
300 copies with hand-colored plates. 
v.2 pt2 Birds. 12+380p. r41pl. 1844. 
Colored plates. 
v.3 pt3 Reptiles and Amphibia. 7+o8p. ptq4 Fishes. 15+415p. 1842. 


pt3-4 bound together. 
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v. 4 Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 7opl. 
1842. 

Lees with hand-colored plates. ; 

v.5 ptS Mollusca. 4+271p. gopl. pt6 Crustacea. op. 13pl. 1843-44. 
Hand-colored plates: pts5-6 bound together. 

DIVISION 2 BOTANY. Torrey, John. Flora of the State of New York; com- 
prising full descriptions of all the indigenous and naturalized plants hith- 
erto discovered in the State, with remarks on their economical and med- 
ical properties. 2v. il. pl. sq. Q. Albany 1843. Out of print. 

v.I Flora of the State of New York. 12+484p. 72pl. 1843. 


300 copies with hand-colored plates. 


v.2 Flora of the State of New York. 572p. 8opl. 1843. 
300 copies with hand-colored plates. 

DIVISION 3 MINERALOGY. Beck, Lewis C. Mineralogy of New York; com- 
prising detailed descriptions of the minerals hitherto found in the State 
of New York, and notices of their uses in the arts and agriculture. il. pl. 
(ah O}. Albany 1842. Out of print. rie 

v.1I ptr Economical Mineralogy. pt2 Descriptive Mineralogy. 24+536p. 
1842. 

8 plates additional to those printed as part of the text. 

DIVISION 4 GEOLOGY. Mather, W: W.; Emmons, Ebenezer; Vanuxem, Lard- 
ner & Hall, James. Geology of New York. 4v. il. pl. sq. Q. Albany 
1842-43. Out of print. 

v.1 ptr Mather, W: W. First Geological District. 37+653p. 46pl. 1843. 

v.2 pt2 Emmons, Ebenezer. Second Geological District. 10+437p. 17pl. 
1842. 

v.3 pt3 Vanuxem, Lardner. Third Geological District. 306p. 1842. 

v. 4 pt4 Hall, James. Fourth Geological District. 221683p. t1gpl. map. 
1843. . 

DIVISION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York; 
comprising an account of the classification, composition and distribution 
of the soils and rocks and the natural waters of the different geological 
formations, together with a condensed view of the meteorology and agri- 
Sheets productions of the State. 5v. il. pl. sq. Q. Albany 1846-54. Out 
of print. 

v. eae of the State, their Composition and Distribution. 11+371p. 2rpl. 
1846. 

v. 2 Analysis of Soils, Plants, Cereals, etc. 8+343+46p. 42pl. 1840. 

With hand-colored plates. 

v.3 Fruits, etc. 8t340p. 1851. 

v.4 Plates to accompany v. 3. 9o5pl. 1851. 


Hand-colored. 


v.5 Insects Injurious to Agriculture. 8+272p. sSopl. 1854. 
With hand-colored plates. 

DIVISION 6 PALEONTOLOGY. Hall, James. Palaeontology of New York. 8v. 
il. pl. sq. Q. Albany 1847-94. Bound in cloth. 

v.1 Organic Remains of the Lower Division of the New York System. 
23+338p. oopl. 1847. Out of print. 

v.2 Organic Remains of Lower Middle Division of the New York System. 
8+362p. 104pl. 1852. Out of print. 

v.3 Organic Remains of the Lower Helderberg Group and the Oriskany 
Sandstone. pti, text. 12+532p. 1859. [$3.50] 

pt2, 143pl. 1861. [$2.50] 

v.4 Fossil Brachiopoda of the Upper Helderberg, Hamilton, Portage and 
Chemung Groups. 11+1+428p. gopl. 1867. $2.50. 

v.5 ptt Lamellibranchiata 1. Monomyaria of the Upper Helderberg, 
Hamilton and Chemung Groups. 18+268p. 45pl. 1884. $2.50. 

—— —— Lamellibranchiata 2, Dimyaria of the Upper Helderberg, Ham- 
ilton, Portage and Chemung Groups. 62+293p. 51pl. 1885. $2.50. 

—— pt2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Helder- 
berg, Hamilton, Portage and Chemung Groups. 2v. 1879. v. I, text. 
15t+492p,_ v. 2, 120pI. $2.50 for 2 v, 
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v.6 Corals and Bryozoa of the Lower and Upper Helderberg and Hamil- 
ton Groups. 24+2098p. 67pl. 1887. $2.50. 

v.7 Trilobites and other Crustacea of the Oriskany, Upper Helderberg, 
Hamilton, Portage, Chemung and Catskill Groups. 64+236p. 46pl. 1888. 
Cont. supplement to v. 5, pt2. Pteropoda, Cephalopoda and Annelida. 
42p. 18pl. 1888. $2.50. 

v.8 ptr Introduction to the Study of the Genera of the Paleozoic Brachi- 
opoda. 16+367p. 44pl. 1892. $2.50. 

—  pt2 Paleozoic Brachiopoda. 16+394p. 84pl. 1804. $2.50. 


Catalogue of the Cabinet of Natural History of the State of New York and 
st the Historical and Antiquarian Collection annexedthereto. 242p. O. 
1853. 

Handbooks 18 y3-date. 714x12% cm. 


In quantities, 1 cent for each 16 pages or less. Single copies postpaid as below. 


Bs New York State Museum. 52p. il. 4c. 


Outlines history and work of the museum with list of staff 1902. 


H13 Paleontology. 1I2p. 2c. 
Brief outline of State Museum work in paleontology under heads: Definition; Relation to 
biology; Relation to stratigraphy; History of paleontology in New York. 


H15 Guide to Excursions in the Fossiliferous Rocks of New York 
124p. 8c. 

Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared specially 
for the use of teachers and students desiring to acquaint themselves more intimately with the 
classic rocks of this State. 

H16 Entomology. 16p. 2¢. 

H17 Economic Geology. 44p. 4c. 

H18 Insecticides and Fungicides. 20p. 3c. 

H19 Classification of New York Series of Geologic Formations. 32p. 3¢. 


Maps. Merrill, F: J. H. Economic and Geologic Map of the State of New 
York; issued as part of Museum bulletin 15 and the 48th Museum Report, 
Vv. I. 59x67 cm. 1894. Scale 14 miles to I inch. T5c. 

— Geologic Map of New York. roo0r. Scale 5 miles to rinch. Jn atlus 
form $3; mounted on rollers $5. Lower Hudson sheet 6oc. 

The lower Hudson sheet, geologically colored, comprises Rockland, Orange, Dutchess, Putnam, 
Westchester, New York, Richmond, Kings, Queens and Nassau counties, and parts of Sullivan, 
Ulster and Suffolk counties: also northeastern New Jersey and part of western Connecticut. 
Map of New York showing the Surface Configuration and Water 

Sheds. 1901. Scale 12 miles to t inch. 1r5¢. 

Geologic maps on the United States Geological Survey topographic base; 
scale I in. =1 m. Those marked with an asterisk-have also been pub- 
lished separately. 

*Albany county. Mus. rep’t 49, v. 2. 1898. Soc. 

Area around Lake Placid. Mus. bul. 21. 18608. 

Vicinity of Frankfort Hill [parts of Herkimer and Oneida counties]. 
Mus. rep’t 5I, v. I. 1899. 

Rockland county. State geol. rep’t 1&8. 1890. 

Amsterdam quadrangle. Mus. bul. 34. 1900. 

*Parts of Albany and Rensselaer counties. Mus. bul. 42. t90t. Joc. 

*Niagara River. Mus. bul. 45. 1I90T. 25c. 

Part of Clinton county. State geol. rep’t I9. Igor. 

Oyster Bay and Hempstead quadrangles on Long Island. Mus. bul. 48. 
IQOT. 

Portions of Clinton and Essex counties. Mus. bul. 52. 1902. 

Part of town of Northumberland, Saratoga co. State geol. rep’t 21. 1903. 

Union Springs, Cayuga county and vicinity. Mus. bul. 69. 1903. 

*Olean quadrangle. Mus. bul. 69. I903. Joc. . 

*Becraft Mt with 2 sheets of sections. (Scale 1 in.= %m.) Mus. bul. 
69. 1903. 20¢. 

*Canandaigua-Naples quadrangles. Mus. bul. 63. 1904. 200. 

*Little Falls quadrangle. Mus. bul. 77. 1905. r5c. 

*Watkins-Elmira quadrangle. Mus. bul. 81. 1905. 200. 

*Tully quadrangle. Mus. bul. 82. 1905. roc. 

*Salamanca quadrangle. Mus. bul. 80. 1905. roc. 
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of the Natural History Survey of the State commenced i in 1836. ai 
established at the expressed wish of the people to have-some definit 
- positive knowledge of the mineral resources and of the vegetabl - 
animal forms of the State. This wish was stated in memorials preser 
to fly Lepistayite in 1834 by the mae hh Institute and 1 in 183. : 


presented to the Kepesnire of 18 36a salon Raitt. a plan a 
plete geologic, botanic and zoologic survey of the ee Th 


at once put into effect. & 
The scientific staff of the Natural History Survey of 1836 consist 
Jenn ee botanist ; Jas E. DeKay, zoologist ; “Lewis C. fi 


took Professor Conrad's place. ; 

The heads of the several departments reported annually to the go" 
nor the results of their investigations, and these constituted the an 
octavo reports which were published from 1837 to 1841. The { 
reports were published in quarto form, beginning at the close of the fi fiel 
work in 1841, and 3000 sets have been distributed, comprising | four ¥ rol 
umes of geology, one of mineralogy, two of botany, five of zoology, 
of agriculture, and eight of paleontology. 


